Two isolates, designated B15. T and B15.09-124, were recovered from bottled mineral water in Portugal. Based on 16S rRNA gene sequence analysis, these strains were related most closely to species of the genus Derxia (belonging to the family Alcaligenaceae) with pairwise sequence similarities of 93.0-93.6 %. The isolates were not pigmented and formed Gram-stain-negative, short, motile rod-shaped cells. The organisms were strictly aerobic, oxidase-positive and catalase-negative. These organisms also fixed N 2 .The major polar lipids were phosphatidylglycerol and phosphatidylethanolamine. Ubiquinone 8 was the major respiratory quinone. The DNA G+C content of strain B15.09-116 T was 49.8 mol%.
The family Alcaligenaceae currently comprises a diverse group of species, some of which are pathogenic or have been isolated from clinical sources such as species of the genera Bordetella (Moreno-Lopez, 1952), Taylorella (Sugimoto et al., 1983) , Brackiella (Willems et al., 2002) , Pelistega (Vandamme et al., 1998) , Achromobacter (Yabuuchi & Yano, 1981) and Alcaligenes (Castellani & Chalmers, 1919) . Other species of this family have been isolated from soil, activated sludge and water, examples of which are members of the genera Candidimonas (Vaz-Moreira et al., 2011), Advenella (Coenye et al., 2005) , Pusillimonas (Stolz et al., 2005) , Castellaniella (Kämpfer et al., 2006) and Parapusillimonas (Kim et al., 2010) . The two recognized species of the genus Derxia (Jensen et al., 1960) are known to fix N 2 .
Two bacterial isolates, designated B15. T and B15.09-124, that also fix N 2 were retrieved from bottled mineral water in Portugal. In this study we report the characterization of the two isolates, and show that they represent one strain of a novel species of a new genus.
Isolates B15. T and B15.09-124 were recovered from bottled mineral water produced in Portugal. Aliquots of 250-1000 ml of the bottled water were filtered through membrane filters (Pall Supor-100; pore size 0.1 mm; diameter 47 mm), which were placed on the surface of R2A agar medium (Difco) containing cycloheximide (10 mg l 21 ) to inhibit fungal growth. The plates were wrapped in plastic to prevent evaporation and incubated at 22 8C for up to 21 days (França et al., 2015) . Cultures were purified by subculturing and the isolates were stored at 270 8C in R2A medium with 15 % (w/v) glycerol.
Derxia lacustris KCTC 23311
T was obtained from the Korean Collection for type Cultures and used for comparative purposes. Unless otherwise stated, all biochemical and tolerance tests were performed as described previously (Albuquerque et al., 2015; Smibert & Krieg, 1981) in liquid R2A medium or on R2A agar plates (Reasoner & Geldreich, 1985) at 30 8C for up to 3 days. Cell morphology and motility were examined by Leitz Diaplan Microscope during the exponential growth phase. The growth temperature range of the organisms was examined at 5 8C increments between 10 and 40 8C by measuring the turbidity (610 nm) of cultures incubated in 300 ml metalcapped Erlenmeyer flasks, containing 100 ml of medium, in a rotary water-bath shaker at 150 r.p.m. The pH range for growth was examined at 30 8C in the same medium by using 20 mM MES (pH 5.0-6.5), HEPES (pH 7.0-7.5), TAPS (pH 8.0-8.5) and CAPSO (pH 9.0-9.5) over a pH range from 5.0 to 9.5 with 0.5 unit increments, in a rotary water-bath shaker. Growth in the presence of 0, 0.5 and 1 % (w/v) NaCl was examined. Nitrogenase activity was assessed by the acetylene reduction assay according to Castanheira et al. (2014) , using a modification of previously reported procedures (Mascarua-Esparza et al., 1988) . Bacteria were grown in liquid tryptone-yeast medium (Beringer, 1974) for 5-7 days at 30 8C, with shaking. Cells were centrifuged at 10 000 g for 6 min, washed with 10 mM MgSO 4 and suspended in the same solution (one-fifth volume). Aliquots (50 ml) of the washed cell suspensions were inoculated into 5 ml semi-solid synthetic malate medium supplemented with 0.005 % NH 4 Cl and 0.01 % yeast extract (Reinhold et al., 1986) in 10 ml vials sealed with rubber septa. After incubation for 4-5 days at 30 8C, a subsurface pellicle resulting from bacterial growth was clearly visible in each vial. At this point, 10 % (v/v) of the headspace in each vial was replaced with acetylene and the cultures were incubated for an additional 24 h under the same conditions. Gas samples (0.5 ml) were withdrawn and assayed for ethylene by GC using a Trace 1310 instrument (Thermo Scientific) equipped with a flameionization detector and a TG-Bond Alumina column (Thermo Scientific). The injector was kept at 130 8C, the oven at 120 8C and the detector at 180 8C. Nitrogen was used as carrier gas at a flow rate of 5 ml min 21 . A standard of ethylene gas (Alphagaz) was used as reference for the identification and quantification of the peaks. Data were processed via Chromeleon software version 7.1 (Dionex). Nine replicate vials were used for each strain. Protein concentration in the cultures was determined according to Bradford (1976) after hydrolysis with 1 M NaOH. Non-inoculated vials were used as negative controls.
Catalase, oxidase and DNase activities were examined as described previously (Albuquerque et al., 2015; Smibert & Krieg, 1981) . Hydrolysis of casein, starch, aesculin, gelatin and Tweens 20, 40, 60 and 80 was determined on R2A agar plates as described by Smibert & Krieg (1981) . Additional characteristics were obtained using the API ZYM system (bioMérieux) at 30 8C. Anaerobic growth was assessed in culture medium containing KNO 3 (1.0 g l
21
) incubated in anaerobic chambers (GENbox anaer; bioMérieux). Nitrate reduction was tested using the method described by Smibert & Krieg (1981) . Single carbon source assimilation tests were performed in minimal medium containing (per litre) 0.1 g yeast extract, 100 ml of a solution of macroelements, 50 ml of a solution of 'Metals 44' and 10 ml of a vitamin solution. ) were added to the medium. Growth of the strains on single carbon sources was examined by measuring the turbidity of cultures incubated at 30 8C in 20 ml screw-capped tubes containing 10 ml of medium for up to 7 days. Oxidation of single carbon sources were assessed using Biolog GN2 plates (Biolog) as described by the manufacturer and the results were recorded after 24 h, 48 h and 5 days. Chemolithoheterotrophic growth on H 2 was assessed under aerobic conditions at the optimum growth temperature of the strains using DSMZ medium 27 (http://www. dsmz.de/microorganisms/medium/pdf/DSMZ_Medium27. pdf) lacking 0.5 ml ethanol l 21 , 1.0 g succinate l 21 and 0.5 g acetate l 21 but containing 0.3 g yeast extract l
; molecular hydrogen (5 ml) was added to the headspace in 100 ml filled screw-cap bottles containing 50 ml of medium. Growth was examined by measuring the turbidity of the cultures for up to 7 days.
The polar lipids were extracted from freeze-dried cells and the individual polar lipids were separated by two-dimensional TLC and visualized as described previously (da Costa et al., 2011a). To visualize phospholipids, aminolipids, glycolipids and total lipids the following reagents were used, respectively: molybdenum blue, ninhydrin, a-naphthol-sulfuric acid and molybdophosphoric acid (da Costa et al., 2011a). Lipoquinones were extracted from freeze-dried cells and purified by TLC. The purified lipoquinones were separated by HPLC as described previously (da Costa et al., 2011b) . Cultures for fatty acid analysis were grown on R2A agar plates in sealed plastic bags submerged in a water bath at 30 8C for up to 3 days. Fatty acid methyl esters were obtained from fresh wet biomass, separated, identified and quantified with the standard MIS Library Generation Software, version 6.0, aerobe TSBA method (Microbial ID, MIDI) as described previously (da Costa et al., 2011c).
Total genomic DNA was extracted following the method of Nielsen et al. (1995) , and used for the different analyses performed. Random amplified polymorphic DNA analysis was carried out as described by Wiedmann-al-Ahmad et al. (1994) using the primer OPA3 (59-AGTCAGCCAC-39). The G+C content of the DNA was determined by HPLC as described by Mesbah et al. (1989) . PCR amplification of 16S rRNA genes was carried out as described by Rainey et al. (1996) . The 16S rRNA gene sequence was determined by Sanger sequencing (Macrogen). The gene sequence was analysed with the ARB software package (Ludwig et al., 2004) , and the tree was reconstructed using the neighbour-joining, maximum-likelihood and maximum-parsimony algorithms implemented in the same package. For the reconstruction, we used the sequences of all type species of the family Alcaligenaceae and those included in the order Burkholderiales present in the LTP release 123 database (Yarza et al., 2010 ; http://www. arb-silva.de/projects/living-tree) applying a 20 % maximum frequency filter to remove noise and preserve positional orthology. Similarities were calculated on the basis of a pairwise comparison. The nif H gene of strain B15.09-116 T was amplified by PCR using the primer set PolF/PolR and the conditions described by Poly et al. (2001) . The PCR product was purified and sequenced by Macrogen.
Of 3626 isolates picked from water samples of the aquifer and from the bottled mineral water, only two isolates obtained from bottled water were considered to belong to a novel species. The two isolates, designated B15.09-116
T and B15.09-124, with identical random amplified polymorphic DNA patterns (Fig. S1 , available in the online Supplementary Material), were found to be most closely related to the type species of the genus Derxia, classified in the family Alcaligenaceae of the class Betaproteobacteria (França et al., 2015) .
The phylogenetic dendrogram reconstructed by the neighbour-joining method using the ARB software package revealed highest 16S rRNA gene sequence similarity between strain B15.09-116
T and the type strains of Derxia gummosa (93.6 %) (Jensen et al., 1960) and D. lacustris (93.0 %) (Chen et al., 2013) . Other species of the family Alcaligenaceae had 16S rRNA gene sequence similarity values below 92.1 % to strain B15.09-116
T . The new lineage formed a distinct clade related to the genus Derxia, which was supported by a bootstrap value of 75 % (Fig. 1) The polar lipid pattern on TLC revealed the presence of phosphatidylglycerol and phosphatidylethanolamine as the major polar lipids of isolates B15.09-116 T and B15.09-124 and the type strain of D. lacustris (Fig. 2) . The major respiratory lipoquinone of both isolates was ubiquinone 8 (U-8). The major fatty acids were C 16 : 0 , summed feature 3 (C 16 : 1 v6c and/or C 16 : 1 v7c and/or iso-C 15 : 0 2-OH), summed feature 8 (C 18 : 1 v6c and/or C 18 : 1 v7c) and C 17 : 0 cyclo. The hydroxy fatty acids from the new isolates were different from those of D. lacustris (Table 2) .
The mean G+C content of the DNA of isolates B15.09-116
T and B15.09-124 was 49.8¡0.2 and 49.7¡0.2 mol%, respectively, 20 mol% lower than those of species of the genus Derxia.
We propose that strain B15. T represents a novel species of a new genus closely related to the genus Derxia, which can be distinguished from the type strains of D. lacustris and D. gummosa based on several phenotypic characteristics, including fatty acid composition, namely levels of C 17 : 0 cyclo, C 18 : 0 and hydroxy fatty acids, the large difference in the G+C content of the DNA and the 6.4 % 16S rRNA gene sequence dissimilarity with the type strain of D. gummosa. However, the novel species represented by strain B15. T and the species of the genus Derxia could not be assigned to an existing family Chen et al. (2013) . DData from Jensen et al. (1960) . because of their ambiguous phylogenetic position. On the basis of these results, we propose that strain B15.09-116
T represents a novel species of a new genus for which the name Ampullimonas aquatilis gen. nov., sp. nov. is proposed.
Description of Ampullimonas gen. nov.
Ampullimonas (Am.pul.li.mo9nas. L. n. ampulla flask, bottle; L. fem. n. monas unit; N.L. fem. n. Ampullimonas a unit from a bottle of water).
Forms rod-shaped, Gram-stain-negative cells that do not form endospores. Organotrophic and strictly aerobic; oxidase-positive and catalase-negative. Able to fix N 2 under microaerobic conditions. Capable of chemolithoheterotrophic growth with molecular hydrogen. The polar lipid profile is composed of phosphatidylglycerol and phosphatidylethanolamine; the major fatty acids are primarily straight chain saturated and monounsaturated components; ubiquinone 8 (U-8) is the major respiratory lipoquinone. The type species is Ampullimonas aquatilis.
Description of Ampullimonas aquatilis sp. nov.
Ampullimonas aquatilis (a.qua9ti.lis. L. adj. aquatilis belonging to water, referring to bottled mineral water).
Forms motile cells 1.0 mm in width and 1.0-2.0 mm in length; colonies on R2A agar medium are not pigmented. Growth occurs between 15 and 35 uC. The optimum growth temperature is about 30 uC. The optimum pH for growth is about 7.0; growth occurs between pH 5.5 and 9.0. Optimum growth occurs without added NaCl; the maximum concentration for growth is 0.5 % (w/v) NaCl. Yeast extract is required for growth. Nitrate is reduced to nitrite. The major fatty acids are C 16 : 0 , summed feature 3 (C 16 : 1 v6c and/or C 16 : 1 v7c and/or iso-C 15 : 0 2-OH), summed feature 8 (C 18 : 1 v6c and/or C 18 : 1 v7c) and C 17 : 0 cyclo. Tweens 60 and 80 are degraded; Tweens 20 and 40, gelatin, aesculin, casein and starch are not degraded. DNase-negative. In the API ZYM system, only leucine arylamidase is positive; other enzyme activities are negative. DL-Lactate, pyruvate, succinate, malate and glycerol are assimilated. Other single carbon sources are not assimilated (Table 1) . Tweens 40 and 80, methylpyruvate, b-hydroxybutyric acid and DL-lactic acid are positive in the Biolog GN2 system; all other reactions are negative.
The type strain, B15.09-116 T (5CECT 8581 T 5LMG 28208 T ), and isolate B15.09-124 were recovered from bottled mineral water. The DNA G+C content of the type strain is 49.8 + 0.2 mol% (HPLC method). 
